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FOREWORD

This report describes research performed by the Human Resources Research
Organization as part of a basic research effort (9R-14). The objective of Basic Research
Study 14, Prompting and Guidance in Training, is to develop effective methods for
training men to perform simple everyday Army tasks, such as procedures or the obtaining
of reference information, by applying prompting and guidance techniques in experimental
training programs. A "prompting" or "guidance" technique is defined as a method of
training that puts the learner in a realistic work situation and in 1icates each required
action, one step at a tirne, as he performs the task. A report of a study of paired-
associates (identification) learning, HumRRO Technical Report 70-21, Prompting and
Guessing in Tank Identification, by Elmo E. Miller was published in December 1970.

The research was initiated while HumRRO was part of The George Washington
University. BR-14 research is an outgrowth of HumRRO research performed under Work
Unit RECON III, Training Methods and Techniques for Improving Combat Readiness of
the Armored Cavalry Platoon, and SHOCKACTION, Evaluation and Improvement of
Individual Training for Tank Crewmen.

The research was begun and data collected at HumRRO Division No. 2, Fort Knox,
Kentucky,- under the supervision of Dr. Norman Willard, and subsequently of Dr. Donald
F. Haggard, as Director. Support was provided by the U.S. Army Armor Human Research
Unit, with LTC William Q. Harty as Chief of the Unit during the conduct of the research
described in this report; LTC J.A. DeAngelis is the present Unit Chief. Work on the
research was completed at HumRRO Division No. 5, Fort Bliss, Texas; Dr. Robert D.
Baldwin was then Director.

The purpose of the work summarized in this report is to develop effective pictorial
techniques for instruction on serial (procedural) tasks. (These pictorial techniques were
also adapted and applied in conducting Technical Advisory Service pertaining to the
revised Army manual on pistols and revolvers.) The present report is a summary of the
results of research comparing various techniques for using sound movies and pictorial
books for instruction on the serial (procedural) tasks, The objective was to determine the
general characteristics of effective pictorial demonstrations for such tasks, and effective
ways of using such materials in training.

HumRRO research is conducted under Army Contract DAHC 19-70-C-0012. Basic
Research is conducted under Army Project 2Q061102B74B.

Meredith P. Crawford
President

Human Resources Research Organization



PROBLEM

In training on a manipulative procedure, such as disassembly or assembly of a
weapon, it is customary to provide a demonstration of the desired performance in some
combination with actual practice of the task. If many men are to be trained, it is
generally most efficient to have the demonstration in some standard, pre-packaged form,
such as a movie or pictorial book. The research reported here is designed to answer some
significant questions that arise in the development and use of such demonstration
programs.

The issues studied include (a) whether to develop the program empirically through
tryout and revision, (b) whether to have the trainee practice each step immediately after
it is demonstrated, (c) whether to give repeated showings of the demonstration,
(d) whether to use a movie or a book program, and (e) what principles to follow in
producing a demonstration film.

METHOD

An Army training film was condensed to include only the segments that actually
demonstrated disassembly and assembly. A revised version of the film was developed by
showing it to novices, step by step, as they performed the task, and modifying the
portions that viewers found difficult. Both the original and the revised films were adapted
for showing either step by step or as a whole. The effect of showing the film twice
(rather than only once) before practice was also explored. An optional introduction
incorporating the "implosion" technique' (as opposed to the standard Army introduction
of naming the parts) was also prepared.

These four variables, and all combinations, were compared experimentally in a
2 x 2 x 2 x 2 factorial design to assess their effects and any interaction of these treat-
ments (96 subjects in six replications). Another 48 subjects were run with a comparable
pictorial book program which had been developed previously. All subjects practiced until
they ach eyed one perfect trial without assistance.

RESULTS

The data on practice ti:.ze (to the criterion of one unassisted, error-free trial) show
that an extra presentation of the film benefited the subjects who then got another
continuous showing (it seem,ld t.% save about as much practice time as it took to show
the film), but the extra showing ;eemed a waste of time for the subjects who received
the step-by-step presentation. Ot!-Ie: wise all programs seemed to train in roughly the same
amount of time, if film-showing time is included.

The data on the number of times the trainees needed assistance show many striking
contrasts which are especially important in view of the general shortage of instructors. On
the first trial, the taimber of assists needed was reduced by the use of the revised film,
by showing the film step by step, and by an extra showing of the film. (The extra
presentation, however, seemed to benefit only those subjects who got another continuous

A movie technique in which the parts appear to pop suddenly into place, one at a time , to form the
completed assembly.



showing, but not those who saw a step-by-step presentation; the same pattern was also
found in the practice time data.) The special imploded introduction did not produce any
advantage over the standard Army introduction on either the time or assists criterion.

On subsequent trials, the step-by-step viewing resulted in significantly more assists (a
reversal of the first trial trends), although the subjects did not fall back to the level of
first trial performance of subjects who viewed the film conthuously. The revised film
continued to show a significmt advantage over the Army film. The extra showing did not
produce a significant difference in number of assists.

For subjects who received the book treatment, the number of assists was roughly
comparable to the average for subjects who saw the Army film, but significantly higher
than for subjects who saw the revised film.

The changes made in producing the revised film entail many principles for such
films, and these principles were organized into a coherent set,

CONCLUSIONS

(1) The reliability of communication of a demonstration film may be increased
appreciably by careful tryouts with novices and subsequent film revision. In a revision,
the thoroughness that may be warranted will depend on how many trainees are expected,
and other situational factors.

(2) When students see a film one step at a time as they perform the task, they
require fewer assists on the first trial than students who see the film without inter-
ruption, yet on the second trial they need more assists (as the step-by-step guidance is
withdrawn) than those who have had no such guidance. There is thus no evidence that
such guidance (when assistance is available) saves time, and certain factors inherent in the
guidance method place a limit on how rap;dly a person can demonstrate mastery.

(3) The revised film, shown step by step, virtually eliminates the need for assists on
the first trial. Thereafter, Ely appropriate methods of showing the film, assistance may be
kept to a minimum.

(4) If the continuous viewing method ;s chosen in a situation where step-by-step
viewing is considered especially awkward, an extra showing of the film at the start is
likely to be worthwhile, in terms of both time and assists. (This is not true for
step-by-step viewing.) If the film is developed like the revised one in the present progimm,
many trainees will need no assists at all, especially if the film is shown twice.

(5) The pictorial book program does a very creditable training job, despite its lack
of audio and its inability to represent motion; it was roughly comparable to the movie
programs in time required, and comparable to the Army program in numbei of assists
(but requiring significantly more assists than the revised film program).

(6) Developing a film through tryouts and revisions is promising as a research
method, and in this experiment the development of the revised film yielded a coherent
set of principles for producing demonstration films.
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INTRODUCTION

For most soiliers, many daily t'isks involve rather simple procedures or responses.
For example, they ioight have to assemble or disassemble their weapons, or be required
to fill out standard Department of the Army printed forms. The required responses are
-imple enough that even a novice can respond correctly if each step is demonstrated just
before he performs it. For efficient training on such tasks, the guidance method is
especially promising. The guidance method consists in putting the man in a realistic work
situatio-, and indicating the required responses, one step at a time, as he performs his
task. Tnis report is concerned with the efficiency of various forms of guided practice.

RELEVANCE OF PRACTICE ACTIVITIES

Many formal studies, as well as common observation, indicate the effectiveness of
guided learning for many kinds of tasks, (e.g., see references 1 through 12 under
Literature Cited). Perhaps the most arresting feature of the guided learning method is
that the practice activity is a direct execution of the required job performance -a striking
contrast to the high degree of job irrelevance so commonly found in training courses.

The relevance of practice under programed instruction,' with its careful analysis of
instructional objectives (13, 14, 15), explains a large share of its commonly found
superiority over conventional teaching methods. Yet even compared with a carefully
developed linear program, Shettel and Lindley (16) found that students could learn the
phonetic alphabet (a-alpha, b=bravo, etc.) in about one-third the time through a self-
administered drill with little booklets merely containing the pairs to be associated. Such
booklets, like flash cards, can be considered a guidance method applied to paired-
associates tasks.2 However, in order to benefit from using the guided learning technique,
one must determine the kinds of tasks for which it is appromiate, and the sort of guided
learning which is most likely to be effective.

APPROPRIATE KINDS OF TASKS

Tasks that are structured around equipment, devices, or some other special environ-
ment are especially good candidates for guided learning, as might be inferred from the
phrase, "in a realistic work situation," in the definition of the guidance method. The
realistic work situation offers two kinds of advantages: (a) The actions can be practiced
with respect to an appropriate stimulus structure; and (b) manipulation of the equipment

I For present purposes, programed instruction may be defined as instruction based on careful anal-
ysis of objectives, active practice of the behavior specified by the objectives, and repeated revisions on the
basis of careful tryouts with representative students. Although guided learning, if carefully developed,
might thus qualify as programed instruction, the term "programed instruction" has generally referred to
a broader area including more abstract or classroom-type courses.

2 The term guided learning is generally reserved for serial or procedural tasks, as might be inferred
from the phrase step by step in its definition. With paired-associates or nomenclature tasks, the term
prompting is more generally applied. However, both terms involve indicating or telling the correct response
before the student has an opportunity to guess.



may reveal critical task characteristics (response-produced cues) that would not otherwise
be apparent to the student. The importance of the first factor was demonstrated by
Miller (6) by providing procedural checklists to presolo flight students to guide their
practice. Miller found that students who practiced in a cockpit mockups made only about
half as many procedural errors in their subsequent presolo flights as students who
practiced in ordinary chairs. (The errors were as noted by the flight instructors in their
flight logs.) Others have found that the rather low fidelity of such stimulus structure does
not seem to degrade effectiveness of practice (17,` 18, 19,2).3

Presumably, a somewhat higher level of equipment fidelity would be needed if
manipulation were to reveal significant equipment characteristics (advantage "b"). For
instance, in learning to assemble or disassemble a weapon, utd to see how it works,
subjects would want to practice with the equipment rather than with photographs alone,
because the equipment is necessary in order to get the feel of spring pressures, latches,
detents, and so forth, or perhaps to look at a part from a viewpoint not shown in a
photo (both procedures involving responses producing cues which otherwise are not
available).

On the other hand, tasks that do not involve critical environmental features, or that
entail critical conceptual components, may not be readily amenable to simple guidance of
the overt actions. Thus, 'Weiss, et al. (20), employing a geometric construction task,
compared the efficiency of demonstrating the whole task (followed by practice) with
various strategies of guided practice (employing smaller units of demonstration-practice).
They found, unexpectedly, that the guidance strategies did not lead to any clear or
reliable superiority of test performance, even though guidance did lead to superior
performance dttring practicethat is, guidance enabled students to make more nearly
perfect drawings during practice, but this superiority did not result in better subsequent
test performance.

Weiss, et al. concluded that the task was not the sort to which their theory (var ous
forms of the general guidance concept) applied. Their tentative explanation was that the
task was complex not in the sense of being a long chain of separable acts, but it was
conceptually complex in that each step was dependent on anticipation of subsequent
steps, rather than on external cues from the environment. In conceptual tasks, the overt
behavior which is guided may thus be trivial if it is not accompanied by the conceptual
content.

PROMPTING VS. TRIAL AND ERROR

Several experiments on programed instruction were investigations of the effectiveness
of prompting, defined as indicating to the subject the correct response before he has an
opportunity to respond. Although such prompting experiments have generally been
conducted with paired-associates tasks, the results should also be related somewhat to the
guided learning tt:chnique and in this report the term prompt will be extended to include
the indication of the desired response in procedural tasks. A number of experiments have
shown superiority of prompting responses over trial and error learning (21, 22, 23, 24),
especially during early trials (25). Cook and Spitzer (26) found that forcing a student to

Work Unit RINGER, Fidelity Requirements for Training Devices, HumRRO Technical Report 65-4.
2 Work Unit STRANGER, Long Term Memory of Motor Skills, HumRRO Technical Report 69-1.
3Similar results were obtained by Wallace W. Prophet, and H. Alton Boyd of HumRRO Division

No. 6 (Aviation) in a study of the relative effectiveness of Device 2-C-9 and a photographic cockpit
mock-up device in teaching ground cockpit procedures for the AO-1 Aircraft, under Work Unit TRADER,
Developing Guidance for Establishing Requirements and Characteristics of Training Devices, in June 1962.
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guess actually interferes with learning; apparently incorrect guesses lead to formation of
incorrect associations. Yet there seems to be some advantage in responding without
prompts.

Angell and Lamsdaine (27) report an experiment in which they prompt three-
fourths of the responses, and they find this procedure superior to continuous prompting.
These trends seem to indicate that learning with prompts will be relatively efficient,
compared with trial and error, in tasks where the student population is unlikely to
discover the right responses, or when they are especially likely to make errors. Thus,
prompted responses are apt to constitute more efficient practice than trial and error
when (a) the associations are arbitrary, or (b) the equipment is so complex as to make
the associations seem arbitrary, or (c) subjects do not have the component skills and their
attempts are for this reason unlikely to be successful and they are unlikely to understand
their errors, or (d) the consequences of error are severe, as in dangerous tasks. (Annett
and his associates, 28, 29, 39, have noted a relatively bold response tendency in their
unprompted subjects during discrimination learning.)

However, in reasoning tasks, such as decision making, one has time to consider
incorrect alternatives, and recognizing them as wrong in the particular situation may be
expected to lead to more reliable discrimination of the cormet choice. Pressey (31) has
long been an advocate of using plausible, often-chosen, wrong answer choices in devel-
oping discrimination in conceptual material.

Size of Unit Prompted

If prompts are to be used to guide performance in procedural tasks, the size of each
demonstration practice unit must be established. Generally, demonstrating the whole
performance to students before they begin practice has been found less efficient than
prompting (by demonstrating) somewhat smaller segments (8, 4, 1, 3, 32). Comparatively
short units are prompted when one supposes that parts of longer demonstrations are apt
to be forgotten before practice begins. Demonstrations of whole tasks, or of segments too
long to be remembered, are apt to lead to the same kinds of inefficiencies as trial and
error learning, but to a somewhat lesser degree (to the extent that some parts are
remembered ).

One might expect the most effective unit to be the longest demonstration a student
could be exposed to before his ability to reproduce it was degraded, which Sheffield and
his associates call the demonstration-apprehension (D-A) span (4, 8). Of course, the D-A
span varies with individuals. Margolius and Sheffield found that poorer learners, as
indicated by final test scores, chose shorter demonstration segments before practice;
similarly, Gropper (3:3) found a significant interaction between IQ and optimal length of
demonstration unit. Also, tasks are not divisible without limit, but have natural units; the
finest division is almost always somewhat smWler than the D-A span (4, 8). Perhaps
related to the optimal length of the D-A span are findings of Margolius, et al. (5), who
found it more effective to have students practice each unit twice before going on to
practice the next unit, rather than practicing the complete performance in sequence
twice.

Certain Practical Considerations

in practice, however, the optimum length of demonstration is apt to depend upon a
conglomeration of classroom variables which might be termed logistic (e.g., student-
instructor ratio), and these variables are indeed pertinent to the experiment reported
here. It is not merely that these classroom variables have an effect, but that some kinds
of deviation from the optimum are apt to be much more crucial than others.
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For instance, with a minimum of instructors, it is better to somewhat overprompt
than to underprompt, since failure to give a needed prompt is apt to leave a student at a
loss until an instructor is available, while giving too many prompts will reduce efficiency
of practice only slightly. The effects of overprompting may be further reduced by
allowing a subject to control or ignore the prompts, or to anticipate (perform in advance
of) the prompts so that they serve merely as confirmation.

These considerations are important in terms of the fact that, in designing practical
training courses, one attempts not only to approximate optimum conditions, but
especially to avoid the gross inefficiencies so common in training courses.

Properties of Prompts

Although sometimes verbal prompts are sufficient (e.g., 6), the most widely used
form of guidance is a demonstration (or demonstration film), accompanied by a narrative.
Many production features of demonstration films have been shown to increase the
effectiveness of practice. One should allow time for responding (24, 34, 35). The
student's attention may be directed to the relevant task cues by testing (36, 37, 38, 39,
40) or by animation (arrows, etc., 41) while avoiding embellishments that are irrelevant
(42). Instructional narratiye can aid instruction (34, 43, 44, 45), as can motion (46) and
slow motion (35). The camera angle should represent the learner's point of view (46).
Since there is evidence to suggest that the hands of the demonstrator may sometimes
tend to obscure critical cues (46), special care should be taken by the demonstrator.

One may increase perceptual vividness (47) using camera techniques. One especially
promising means of making vivid the relationshii among various parts of the equipment
is the implosion technique (48), used to teach assembly. This technique consists of a
series of stills, presented so that the parts appear to pop into place, thus, it is a dynamic
reconstruction from an exploded view of a system. The implosion technique is involved
in the experiment to be reported here. The experiment also concerns the repetition of a
demonstration, which has also been found effective in other experiments (49, 50, 51,
52).

Media for Prompting

The relative advantages of different media for prompting, say movie vs book, may
depend not only on the effectiveness of the stimuli, but also on logistic factors of the
sort mentioned earlier. The natural advantage of the realistic motion stimuli in a movie
might be offset by the fact that in a book the learner is free to look back over pictures
and instruction. Also, with a book one is not forced to view a demonstration for a fixed
period, and it is easier to adapt the book presentation to individual rate differences. Also,
a book may be available for review or even guidance on the job (as in equipment
maintenance), which might be more difficult or impossible with other media.

PROGRAM DEVELOPMENT

A significant feature of programed learning is development of programs through
several cycles of tryout and revision with novice learners, and Gropper has demonstrated
the value of such empirical development for visual demonstrations (53, 54, 55, 56). The
process should be useful, not only for developing particular programs, but also in
developing the general principles of our training technology, if we note the changes made
and the reasons for making them. When the demonstrations are for very short natural
units, failure to perform a step is hardly attributable to simple forgetting, but rather to a
failure of communication; even hesitations may give some clue as to possible
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improvements. This kind of evidence is likely to ue very sensitive to subtleties of
technique, and it seems to be a promising research method.

The reasons for making particular changes are apt to recur during program develop-
ment, and may be organized into a coherent rationale. Although a principle may be
confirmed only weakly by any particular instance of change, the evidence from several
varied instances may be considered somewhat stronger, especially when the principles are
interrelated in a nomological net, that is, a systematic set of rninciples (the classic
method for scientific theory, 57, p. 290). Also, problems which actually arise are more
apt to be a representative sample of future difficulties than problems formulated on an a
priori basis.

PURPOSE AND HYPOTHESIS

The experiment described in this report was conducted in order to establish some
effective general methods for developing and using demonstration materialsfilm or
bookfor procedural tasks. An effective film (or book) is one that yields mastery of the
task in minimal training time, and with minimum assistance from instrL tors; thus, the
criteria of effectiveness were (a) the amount oi training time spent on it, and (b) the
number of assists given during training.

The major experimental variables correspond to some general hypotheses about
practices which seem likely to reduce training time or amount of assistance:

Hypothesis 1: Having the trainee practice each step immediately after it is
demonstrated, mther than after the complete demonstration, will reduce
training time or number of assists, or both.

Hypothesis 2: Revising the film on the basis of student performance will
subsequently reduce training time or need for assists, or both.

Hypothesis 3: Showing the film twice (instead of only once) will reduce
training time or need for assists, or both, and such an effect may depend
u:don the other treatments given (with respect to hypotheses 1 and 2).

Hypothesis 4: Use of the implosion technique in presenting the various com-
ponent groups will yield better perceptual organization and thus reduce
training time or assists, or both

Hypothesis 5: The effectiveness of a picture guide book will be close enough to
the movie to be approphate for many training situations.

METHOD

A complex factorial experiment was conducted to compare the efficiency of various
methods of instruction on disassembly/assembly of the M-73 machine gun. The instruc-
tional variations included various ways of instruction by sound movies, and a pictorial
programed book.

DEMONSTRATION FILMS

Army Film. From an official Army training film on the M-73 machine gun, the
portions which actually demonstrated the general disassembly and assembly on the
weapon were extracted and spliced in sequence. This condensed version of the film is
much more directly relevant to the soldier's immediate performance than the uncon-
densed version under ordinary viewing conditions, and is part of a general series of films
on the M-73, most of which is not dfrectly related to actions required of the soldier.

7



Revised Film. During exploratory experimentation the film was tested on novice
soldiers, various shortcomings became apparent, in spite of the fact that the film was
chosen because it had seemed especially clear and effective. (The changes are discussed in
detail in the last secton of this report.) Some of th9 shortcomings were violations of
classic principles of demonstration films (e.g., the camera angle should be from subjective,
Le., over-the-shoulder, viewpoint, 46).

A revised film was developed through several cycles of trial and revision with
novices, for experimental comparison with the original Army film, to determine the
extent of improvement, and to document the kinds of changes which underlie the final
version.

VIEWING METHODS

Interspersing Practice. Each version of the film was prepared for viewing two ways:
continuously, with practice on the weapon only after the complete film had been Niewed;
and step by step, with practice of each step on the weapon immediately after the step
had been viewed. In relation to past standards (4, 8), these would be considered very
small natural units, 28 steps in the film. The extreme smallness of steps facilitated the
development of the revised film. With su,..th small steps, any mistakes or even hesitations
could be attributed to ineffective communication, since simple forgetting could be ruled
out.

Reneated Viewing. It seemed reasonable that an extra viewing of the whole demon-
stration film at the start might be worthwhile, and that the effects of such repetition
might depend on the other treatments giventhat is, an interaction effect. Consequently,
each of the two viewing methods was subdivided into one viewing and two viewings. The
schema for these treatments is illustrated in Figure 1.

All subjects who viewed the film twice first viewed the film without interruption;
subsequently, the continuous viewing subgroup again viewed the film without inter-
ruption, and the step by step subgroup practiced each step right after he viewed that
step.

TYPE OF INTRODUCTION

Because of the promise of the implosion technique (W, alternative introductions
were prepared, each lasting two minutes. In the Army version, the parts were grouped on
a display board, with a title printed under each group (e.g., the receiver group), and the
camera panned around the board as each part and each group was named on the audio
channel. In the imploded version, an animation technique was employed so that the
groups would appear to slide out abruptly, then fall into their component parts; each
group and its parts would be named on the audio channel, and the printed group title
would appear at the appropriate time. After the weapon was thus disassembled, the
process was reversed, with the parts falling together to form groups, and the groups
popping back into place on the weapon.

PICTORIAL PROGRAMED BOOK

A pictorial book, designed for the same task, was evaluated in comparison with the
various film treatments. Ware and Constantinides (58) have described this book which,
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like the revised film, was developed by testing with trainees. The subjec s under the book
condition were all run under the same procedure.

EXPERIMENTAL DESIGN

Thus, we have a 2x2x2x2 factorial design for the film treatments: Army vs.
revised film, step-by-step vs. continuous viewing, one viewing vs. two viewings, Army
introduction vs. imploded introduction.

In six replications, 96 subjects were run individually under the 16 film conditions.
In addition, 48 other subjects were run individually using the pictorial programed book
which covered the same task (58), to provide a media comparison for each of the two
versions of the film. Although the book was developed by tryouts with novices, its
development probably was not so extensive as that of the revised film. The experimental
design is illustrated in Figure 2.

SUBJECTS

The 144 subjects were basic trainees who had no experience with the weapon; they
were assigned at random within each replication. A stack of 24 cards was prepared, each
card listing the conditions of one cell of the experimental design (16 cells for the film, 8
for the book), and the cards were drawn at random to determine the condition for
running each subject.



Number of Subjects Run Under Various Conditions

Viewing
Method

Army Film

Imploded
Introduction

Revised Film

Imploded
Introduction Subjects

Army
Introduction

--------\
Army

Introduction

--' ne Continuous

Viewing
Step-by-Step

6 6 6 6 24

6 6 6 6 24

Two Continuous

Viewings
Step-by-Step

6 6 6 6 24

6 6 6 6 24

Total 24 24 24 24 96

Pictorial Programed Book 48

Figure 2

The subjects in an Army manpower pool vary over time periods e.g., during June
and July a disproportionate number of college graduates may be drafted and are
therefore apt to be in the pool). The replications (i.e., one subject for each of the 24
treatment combinations constituted a single replication) were run successively so that the
variation among replication means could be tested to see whether some time-related
factor was indeed significant.

If for any reason a subject was eliminated from the experiment, he was replaced by
the next man to be run. Five of the early subjects were eliminated because of misunder-
st&nding between the experimenter and the Work Unit leader on experimental procedures.
Three subjects were replaced because of equipment failures.

APPARATUS

The subjects were run individually in a room arranged as in Figure 3, An M-73
machine gun was in front of the subject, its receiver group bolted to the table to
facilitate the task. An indirect light (71/2 watt) was built into the table so that the subject
could distinguish the 8 and F stamped onto the backplate. There was room on the table
for laying out the parts as in the demonstration.

Under the film conditions the subject viewed the movie on the rear projection
screen (image size approximately 31 x 42 inches). Under the step-by-step film conditions,
two seconds (48 frames) of black leader were spliced between steps; the leader was the
experimenter's signal to turn off the projector (from a button on his console). Except for
the black leader, the films for continuous and step-by-step.treatments were identical for
otherwise comparable groups.

As the subject finished practicing each step, he would press the green button to start
the projector for the next step. Three standard Army 16mm sound movie projectors were
used, No. 3 for the introduetion, No. 1 for disassembly, and No. 2 for assembly.
Projectors 1 and 2 had a special feature in that while one projector was in use, the other
would be rewinding. At the end of the film, a spring contact would sense a notch in the
side of the film that stopped the projector automatically. Thus, the demonstration could
be shown repeatedly without delay.

ra8
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The experimenter could control the projectors from his console, which was
especially arranged and labeled for the purpose. He also controlled a marker pen for an
Ester line Angus' event recorder; another Ester line pen recorded automatically the fact
that a projector was in use.

Three ceiling lights controlled by a dimmer switch piovided general room illumina-
tion, hich was left at a moderate level for all conditions, since the pzojectors were
bright enough (750 watt bulbs) to project a clear image in the lighted room.

The same general circumstances applied to the book condition, except that the
projectors were not in use and the pictorial programed book was provided.

PROCEDURE

Rather extensive but informal exploratory experimentation was conducted: (a) to
develop the revised alm, (b) to develop the special performance recording forms, and
(c) to develop and practice the introductory remarks and experimental procedure. All
subjects were run by one experimenter, who also helped to develop the procedure.

Special performance recording forms were developed. The version of the form for
use with the Army film is presented in Appendix A; for the revised film and book
treatments, comparable forms were also prepared, modified slightly according to the
differences in the treatments. Using these forms, the experimenter could record errors or
the need for assistance by checking an appropriate item, and later write in the per-
formance time for each step.

The brief introductory remarks and instructions, though not memorized exactly,
were substantially as given in Appendix B. When instruction began for subjects in the
film groups, they first saw a two-minute introductory film, as described earlier in "Type
of Introduction." Then the subjects who were to view the film twice would view the
whee disassembly/assembly film demonstration without interruption; then (a) the sub-
jects in the subgroups who were to view it continuously would have a second uninter-
rupted viewing, then their first practice trial, and (b) the subjects in the subgroups who
were to view it step by step would have another viewing, interrupted for practice of each
step, which constituted the first practice trial. The subjects who were to view the film
once would view it continuously or step by step (see Figure 1). With the book treatment
subjects did riot see any film and used the book on their practice trial.

After the first practice trial, subsequent trials were run under test conditions
(without the film, but with assists as required). Under the book conditions, however, if
the subject needed an assist (as defined later) he was allowed to continue using the book
for that trial, since after his assist it would be impossible for him to meet the criterion
on that trial. This practice seemed closest to normal classroom conditions, since the book
can be managed on an individual basis, while movies are generally shown to the whole
group.

During all Is, the experimenter provided correction or assistance only when the
subject's performuice indicated a need for such help, after which the experimenter would
check the corresponding item on the recording form. The contingencies for providing
correction or aid were as follows: If the subject began to do something dangerous, or
directly asked for help, an assist was provided immediately. If he was looking at or
manipulating something relevant, something which might eventuWly lead to success, a
rather long interval of several seconds would be allowed before the experimenter inter-
vened. But if the subject were looking at or manipulating something irrelevant, or if he

'..d.entifieation of this product is for research documentation purposes only; th s listing does not
coastitute an official endorsement by either HumRRO or the Department of the Army.
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apparently gave up, only a few seconds would be allowed. It seemed that these standards
were easy to follow in practice, with rather high agreement between observers on
particular cases, and a rigid procedure with a stopwatch seemed needlessly clumsy. The
subjects did not seem to seek unnecessary help, since their objective was to perform the
whole task without error and without aid, after which they would be released from the
experiment.

After the first three replications were run, a minor change was introduced because it
appeared arguable that step-by-step viewing entails a somewhat spurious disadvantage
compared with continuous viewing; unlike continuous view:ng, step-by-step viewing does
not permit the subject to meet criterion on his first trial. In fact, in the first three
replications, the critetion had been met on the first trial by eight of the 24 subjects who
viewed the film continuously. On the other hand, it might be argued that such a
disadvantage is intrinsic to step-by-step viewing, and that whatever the subject's :eal state
of knowledge during the first trial, there is no practical classroom technique under
step-by-step viewing for finding the high-skill subjects and dismissing them after the first
trial. Since the point is debatable, during the last three replications all subjects had to
undergo at least two trials, so that there would be a basis for comparison of the times
required under the two conditions.

RESULTS ON MAJOR VARIABLES

TIME TO REACH CRITERION

Table 1 presents the analysis of variance of various film treat __ents in terms of the
total practice time (in seconds) required to reach the criterion of one perfect trial
without an assist. Only performmice time is involved, not time required to show the
films.

To obtain a pooled error term, the residual variance was adjusted by compensating
for differences among replication means, which might reflect the varying sources from
which the subject population was drawn. The interactions with replications thus con-
stitute the pooled error term; if these interactions entailed appreciable effects besides
experimental error, they wolild tend to bias the F tests toward nonsignificant results. The
overall effect of replications was not significant.

Statistical significance (pC.01) was obtained for the BxC interaction (number of
viewings X viewing method). Table 2 shows the pattern of means underlying the BxC
interaction, and the significance of the apparent pattern is definitely confirmed by
analysis of variance of the simple effects: viewing the film twice- (rather than only once)
is of significant help for those who get a continuous viewing, but does not help those
who get a step-by-step viewing with practice interspersed. The average of these simple
effects constitutes the overall effect of C (one vs. two viewings), which was also
significant.

Analysis of the simple effects on the other dimension reveals that, if the film is
viewed only once, the step-by-step viewing group learned somewhat faster, but the effect
is not statistically significant. If the fiim is viewed twice, the step-by-step viewing group
took significantly more time to learn (p.01). Procedures for these analyses are given by
Wirier (58, pp. 174-178, 213-215, 230-238).

To take account of the time required for an extra film showing, one would add 370
seconds for the Army film, 470 seconds for the revised film, or an average of 420
seconds. (The introduction took an extra 120 seconds for 0 film treatments.)

Thus, for the continuous viewing treatment, the extra viewing appears to save about
as much practice time as it takes to watch the film. But for the step-by-step viewing
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Table 1

Analysis of Variance: Total Performance Times
Required to Reach Ono Perfect Trial°

Source df MS

A Version of Film 1 65,573 <1
B Viewing Method 1 184,713 1.50
C Number of Viewings 1 1,041,458 8.48**
D Type of Introduction 1 124,056 1.01

Replications 5 125,701 1.02
AB 1 233,938 1.90
AC 1 219,746 1.79
AD 1 7,089 <1

BC 1 1,178,158 959**
BD 1 97,473 <1

CD 1 10,395 <1

ABC 1 51,661 <1
ABD 1 658,856 536*
ACD 1 84,668 <1
BCD 1 8,306 <1
ABCD 1 52,313 <1
Pooled error 75 122,870

Book Program vs. Army Film t= 9.77**
Book Program vs. Revised Film t= 10.40**

a.`indicates statistical significance at the .01 level.
*indicates statistical significance at the .05 level.

Table 2

Mean Times for the Significant BxC lnteractiona
in Viewing Film

Step-by-Step Continuous
Viewing Viewing

One Viewing 1041.4974.5 (3) 1108.3
(1) (2)

Two Viewings 678.4 833.1987.7 (4)

981.1 893.4 937.2

Significance of simple effects:
(1) NS
(2) <01
(3) NS
(4) <.01

°Number of Viewings (C) x Viewing Method (13).
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treatment, the extra viewing takes time without appreciably reducing required practice
time.

The difference between film versions favored the revised film slightly, but the
difference was not significant. The mean difference between types of introduction was
not significant statistically; in fact, the actual difference tended to favor the Army
introduction. The ABD interaction is statistically significant (p.05), and there seems to
be no obvious explanation. The pattern of means is given in Table 3.

Table 3

Mean Times for the Significant AxBxD Interaction'
in Viewing Film

Di Standard Introduction

A1

Army
Film

A2
Revised

Film

977,0978.3 975.8
87 Step-by-Step Viewing

02 Imploded I ntroduction 1134.9 835.4 985.2

D1 Standard Introduction 893.8 757.3 825.5
B2 Continuous Viewing

02 Imploded Introduction 846.5 1075.8 961.2

963,4 911.1

°Version of Film (A) x Viewing Method I x Type of Introduction (D).

Both film versions (Army and revised) required much less practice time than the
book program, and each of the differences is statistically significant (pC.01, based upon a
t test in which the variance estimate for the two film treatments was calculated from the
pooled error term). If the showing time of the film is added to the overt practice times,
the differences virtually disappear (and are not significant statistically).

No analysis for the part-task time scores was attempted, because of the lack of
significance on the major dimensions for which a subtask analysis might be relevant.

"ASSISTANCE" TALLIES

Tables 4 and 5 list the number of assists given to various treatment conditions. The
"introductory treatment" variables (concerned with the implosion technique) showed no
consistent trends. For formal statistical tests, the data in Tables 4 and 5 must be in the
form of distributions. (Data for forming these distributions are in Appendices C and D.)
The statistical tests used axe likely to be on the conservative side, in that any effects
attributable to one dimension of the experimental design will tend to obscure the effects
attributable to the other dimensions.

On the first trial, step-by-step viewing sharply reduces the number of assists needed
(Mann-Whitney U test, p.001). The revised film also sharply reduces assists on the first
trial (Mann-Whitney U test, p.001), and among subjects who viewed the revised film
step by step there was almost no need for assistance:
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Table 4

Errors or Assists on First Trial

Film Version

Army vs. Revised Total

59 (once)
+31 (twice)_

55 (once)
+10 (twice)_

90 65 155

18 (once) 3 (once)
+21 (twice) +1 (twice)
39 4 43

129 69 198

Table 5

Errors or Assists After First Trial

Film Version

RevisedArm Total

4 (once) 2 (once)
+1 (twice) +0 (twice)
i. 2 7

11 (once) 14 (once)
+17 (twice) +12 (twice)_

28 26 54

33 28 61

An extra viewing of the film also reduced assists significantly (Mann-Whitney U test,
pC.02), but as shown in Table 4, the apparent benefits from the extra viewing are due
entirely to the differences within the groups who viewed continuously; this pattern is, of
course, the same as that found in the practice time data presented above. The difference
associated with type of introduction, which slightly favors the Army introduction (as did
the practice time data), was not significant. (Mann-Whitney U test falls just short of the
.05 level with a two-tail test.) The book treatment, compared with the conglomerate of
the Army film treatments, had no significant effect on first trial assists, but when
compared with the revised film treatments, required significantly more assists (Mann-
Whitney U test, p.001).

On second trials, there were so many cases of zero assists that the Mann-Whitney U
tests were replaced by x2 tests (59, p. 231) using the categories "zero" vs. "more than
zero" assists. (No subject in any film treatment group needed assists after the second
trial.) On the second triW, there was a sharp reversal of the trend of assist data associated
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with viewing method; although the step-by-step presentation resulted in fewer assists on
the first trial thui continuous viewing, step-by-step viewing resulted in significantly more
assists on the second trial when the prompts were withdrawn (p.001). However, the
first trial with step-by-step viewing resulted in some learning, since these subjects per-
formed better on their second trial than the continuous viewing subjects had done °I.
their Erst trial (Mann-Whitney U test, pC.401).

The revised film on the second trial shows a small (but not statistically significant)
advantage over the Army film. The lack of significance is not surprising in view of the
heavy concentration of zero assists in both groups. The two viewings condition yields
means virtually identical to those of the one viewing condition. This result is consistent
with the other trends on this variable, since the trends consisted of differences within the
continilous viewing group, few of whom required any assists at all on the second trial.
Type of introduction did not result in significant differences.

After the first trial the book treatment is associated with somewhat more assists
than the Army film conditions, but the difference is not significant statistically. The
book treatment does result in significantly more assists than the revised film conditions
(X2, p<.01).

DISCUSSION OF EXPERIMENTAL RESULTS

With reasonable extrapolation the results of this laboratory experiment can be
related to the sorts of problems likely to be encountered in designing practical training
prowams. Perhaps the first notable trend is that there were no significant differences
between the methods (overall main effects) in terms of total instructional time required
(including any demonstrations). All the training conditions insured that the great bulk of
the student's time was spent on relevant activities; for instance, the Army film was
severely edited, and only the actual demonstrations of the relevant task were retained.
The assistance of the experimenter would insure that no great time periods were lost as a
result of confusion. The data for assists, however, show many sharp differences, and the
level of assistance given under many treatment categories is clearly excessive in relation to
the general availability of instructors.

The very low number of assists when the revised film is viewed step by step
demonstrates how reliably one can communicate this kind of skill by a demonstration
film. In classroom practice, one might show a film step by step by allowing everyone to
finish each step before proceeding with the next step. By having a few seconds of black
leader between steps, this technique can be used conveniently with conventional
projectors. Probably one would want a second showing step by step to reduce need for
assistance, but allowing the more able soldiers to anticipate (work somewhat ahead of)
the demonstration, thus making it a self-test for them. If only an occasional assist were
needed, it cotild perhaps be supplied by another student who understood the demon-
stration. The difficulty of the particular task would determine both the number of trials
needed and various other details of the training procedure, matters which should there-
fore be worked out by trying each program with students.

There is a price to be paid for using step-by-step viewing and for developing a film
empirically, such as our revised version. The step-by-step presentation appears to start
everyone at a fairly elementary level of learning; this is perhaps the best explanation of
the fact that the step-by-step viewers did not seem to benefit from an extra viewing of
the film before the step-by-step viewing (either in practice time scores or assist scores),
since what they learned during the first viewing would duplicate the elementary sort of
learning in the subsequent step-by-step viewing. This explanation is also consistent with
the findings of Gropper (13), who noted that the optimum length of demonstration unit
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tends to be longer for higher IQ students, and of Margolius and Sheffield (4), who found
that the more capable learners were those who tended to choose longer demonstration
units.

By the nature of the step-by-step treatment, such guidance does not allow a student
to demonstrate his compatence on that practice trial. (Even on the rather complex task
in this experiment, when the revised film was viewed twice continuously, 7 out of the 12
subjects could perform the task without an assist on the very first trial.) On the other
hand, step-by-step demonstration does apparently allow low ability subjects to learn tasks
wilich by other training methods would be impossible (60). And in the perspective of
general training practice, one generally is most concerned with rapid, businesslike progress
for all students, rather than with the ultimate in efficiency.

In some situations the step-by-step method may be considered needlessly clumsy. By
use of a carefully revised film, developed by a process like the one described above, one
may still train with a rather small amount of assistance. When viewed continuously, an
extra viewing of the film seems to save about as much practice time as it takes to show
the film, at the same time sharply reducing the need for assists, though the extra viewing
appeared to be a waste of time for the step-by-step viewers. The step-by-step method
seems to be very useful in film development, even if the final film is shown without
interruption.

Considerable time arid effort were required to develop the revised film. Although
such cost would be considered negligible for courses developed for a large number of
students, in courses with few students the cost could not always be justified.

The effort of developing a film could perhaps be reduced by applying the principles
presented in the following section and in the literature. Somewhat abbreviated develop-
ment might be appropriate for some courses, because one reaches the point of diminish-
ing returns in later revisions, but if the demonstration film is worth producing at all, it
woidd seem worthwhile to always conduct some tryouts and revisions.

The pictorial book program produced mastery M amounts of time generally
comparable to those for the film conditions, and the number of assists was roughly
comparable to that for the Army film conditions. Apparently, the disadvantage of the
book in not presenting moving stimuli or coordinated audio directions is compensated for
by its natural advantage of flexibility in use: (a) The subject is not forced to view a
presentation for a fixed period whether he needs it or not; (b) he can review at will the
points he is unsure of; (c) often he can take a book program to the job in situations
where a movie would be awkward or impossible.

Although the revised film generally required fewer assists than the picture-guide
book, especially under the step-by-step or the two-viewings treatment, the film was
subject to a much more extensive development than the book, which was produced under
a stricter production schedule. The pictorial programed books seem likely to become
increasingly important as their techniques become further developed and for situations in
which their urique advantages a flexibility are at a premium.

RESULTS AND DISCUSSION OF
PRINCIPLES UNDPRLYING THE FILM DEVELOPMENT

hi revising the Army film for better communication (to reduce error, hesitation, and
fumbling) the changes made and the rationale for making them were explicitly recorded.
Since each change transformed an apparently ineffective segment of the film into an
apparently effective one, the reasons for making the changes may in a sense be con-
sidered results of informal experimentation. Although such instances may have little
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statistical status as evidence, they gain strength as they occur repeatedly End are
interrelated in a systematic rationale.

Two distinct advantages of this kind of evidence are its efficiency in tenzs of
research effort, and its sensitivity in terms of detecting nuances of visual communication.
The relation between communication and action is most direct.

The process of validating films empirically is very sensitive to omissions or mis-
leading presentation, but very insensitive to redundancy and superfluous detail. Hence, it
is important to follow two general rules in preparing a draft version! (a) Be as brief as
possible, searching for ways to condense and simplify, and (b) when in doubt, choose the
most succinct treatment being considered, relying on subsequent tryouts to reveal
omissions. Programers are always surpiised, at first, to find which sections the students
find easy, and which sections they find difficult.

Although the revised film is a distinct improvement in general terms, the assist data
on any specific item seldom support adequate statistical tests. One would have to have at
least six instanc-s of the need for assists to provide even a possibility of statisticW
significance at the .05 level. In the data for step-by-step viewing, there are two such items
where significance is possible, and bothsignificantlyfavor the revised film (a ten-zero
split on remembering to lift the feed tral , and a six-zero split on replacing the feed tray
with the bullet ramp forward).

A list of the principles organized in coherent form follows. Each principle was
developed from reasons underlying actual changes made, and most of the rules were
developed from several instances.

Principles for Movie Development

I. Content photographed
A. Actor's performance

I. The performance (including motion, grip, stance) should approximate
normal performance of the task, and should avoid grossly artificial postures,
awkward reaching, extra manipulations which the student is not expected to
imitate (especially if these involve dangerous or otherwise undesirable
actions), and minimize the actor's pointing to critical cues. (It is preferable
generally to use another technique for cue emphasis, such as animation.)
The Army film, in presenting a point on safety, demonstrated what the man
was not supposed to do, so that a trainee copying the demonstration might
get himself into a dangerous situation.

2. The component movements, especially the critical ones, should be slow,
clear, and distinct; the less critical (routine) motions should be easier, and a
little faster.

3. Normal performance may be modified somewhat to intensify suggestion of
desired action (dramatic quality based on population stereotypes). For
example, in pushing a button, a straight finger pointing in the desired
direction of motion will suggest pushing.

4. Normal performance may be modified somewhat to avoid obscuring criticW
cues or motions. (See also B.)

5. Normal performance may be modified somewhat to indicate extra actions
are not taking place. In illustration of this principle and the preceding one,
the actor in the revised film pressed the trigger (which on the M-73 is a
strange flap on the back) with his thumb and held the rest of his hand open
and well clear of the weapon, instead of using his palm, which in the Army
version covered a large area of the back of the weapon.
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B. Camera viewpoint
1. Maintain essentially a subjective (or over-the-shoulder) point of view.
2. Make no abrupt changes in viewpoint.
3. To get at critical cues which cannot be seen from normal position:

a. On large, stationary objects, pan around object, simulating the person's
head movements.

b. On smaller, movable objects, turn the object (but slowly, so that viewer
does not lose orientation).

II. Emphasis on critical cues from the environment
A. Animation

1. You may emphasize (or exaggerate) intrinsic visual cues (e.g., you may draw
attention to critical features on machinery by mbbing chalk on some edges
to exaggerate the highlights).

2. You may use animation devices (clearly extrinsic to task cues) to draw
attention to critical parts, or to indicate the desired action (e.g., a circle
around a part to be manipulated, or an arrow indicating the direction a part
is to be moved).

B. Sound cues
1. You may need to restore certain critical sound cues, and synchronize them

with the action. (It is common practice to use the audio for narrative, which
may result in losing important task cues. Such cues generally serve as
terminal cues, indicating when an action has been completed satisfactorily.
Three such instances arose in revising the Army film.)

C. Photographic technique
1. Clarity may be enhanced by close-ups, lighting, resolution, focus.
2. Composition may serve to direct attention through centering critical aspects,

framing (cropping or close-ups), or eliminating distracting clutter from the
background.

3. Time usage may serve to emphasize importance of cues and actions. (Often
only a tryout with novices will indicate which features are really critical to
task performance, and which other cues would be discovered readily as the
student carries out the indicated actions.)

III. Language problems
A. Timing of narrative. The narrative should lead, by a short interval, the action it

directs, as if the actor were following the commands on the audio.
B. Reference to objects. Ambiguous term-to-object correspondence may be clarified

by the following techniques:
1. Using one of the above-listed techniques, such as timing or ani ation

arrows, to clarify the correspondence.
2. Simplify and/or explain the terms used; use only relevant technical terms,

and take time to explain as necessary. (For instance, in seating the feed
tray, the Army narrative said, "Make sure the bullet ramp is to the front."
The revised film added, "The bullet ramp is the wide part of the slot, where
the bullets drop through into the barrel," and the slot was backed by white
paper to attract attention and emphasize its shape.)

3. Reference to action. Ambiguous term-to-action correspondence (whether the
action is a manipulation or the underlying mechanicW dynamics) may be
clarified by explanation (which should rely on known terms, associations,
and population stereotypes).

IV. Organization. The order of some steps, and the division of the action into natural units
for trial, may be designed to capitalize on common associations of ideas.
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Appendix A

RECORDING FORM (ARMY FILM)

Subject: # Name:

batch S.N.:

cell

Trials 2 after

DISASSEMBLY

-.
..,

.
Ez

.-N

g
"E

1c

y,
rii

"8

7L)

.%

1
lic

I. Checldng weapon
1. *cover latchlift cover .

feed tray up
2. *charging handlenot cocked

forgot
. *on "safe"

check
0on "fire"

4. *release (fire
*close cover

II. Cover gyoup
5. *cover off .

6. *feed taw off

III. Backplate Group
7. *guide rods and springs
8. *backplate .

IV. Barrel and Bar. ext.
hands not clear (safety)

9. *charger handleforgot
not cocked

10. *buffer support lever
back and ou-
//support barrel

11. *breech blockforgot
--couldn't do it

V. Charger assembly
12. *ring

mcharger off

VI. Barrel jacket
13. *pull beck disconnector,

rotate B. * B. J
forward and off
Sequence of lay down
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Appendix B

INSTRUCTIONS

Good-morning (afternoon), I'm Specialist Pepper, ResearchPsychological Assistant.
Welcome to the Human Research Unit, We're an Army Organization working with a
group of civilian research scientists through The George Washington University,
Washington, D.C.

Directions I: Film Without Interspersed Practice

You'll be working with the M-73 machine gun, learning to disassemble and assemble
it. We have a special movie which shows you how to do it. Pay attention, because after
you see the movie, you'll try to do the iame thing yourself with the weapon in front of
you. You may ask for help from. Specialist Pepper whenever you can't understand or
remember what to do next. Try to remember what you do, because you will repeat
practice until you can go through the whole operation without help,

After First Showmg of Film (Before -Subject" Be ins Disassembly)
Be sure you check and clear the weapon before you begin the disassembly.

After Subject's First Performance
Now, we'll show the film again, and you'll try the operation again. You'll be

through as soon as you can disassemble and assemble the weapon without help.

Directions II: Film With Interspersed Practice

You'll be working with the M-73 machine gun, learning to disassemble and assemble
iL We have a special movie which shows you how to do it.

Th2 movie will guide you through the disassembly and assembly operations. The
movie will demonstrate the first step, then stopand allow you to do that much. When
you have finished the first step, push the green button and the movie will show you the
second step, then stop while you perform that step, and so on, until you complete the
disassembly and assembly of the weapon. You may ask for help from Specialist Pepper
whenever you can't understand or remember what to do next.

Try to remember what you do because you will repeat practice until you can go
through the whole operation without any mistakes.

After Showing of Film and Before Disassembly
Now you will begin the actual disassembly of the weapon, without the film. Be sureyou check and clear the weapon before you begin.

Directions III: Book With Interspersed Practice

You'll be working with the M-73 machine gun, learning to disassemble and assemble
it. In front of you, there's a special book which shows you how to do it. The book will
guide you through the disassembly and assembly operations. The first page will illustrate
the first step, and you will do that much. When you have finished the first step, turn the
page and the next page will show you the second step as you do it, and so on, until you
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complete the disassembly and assembly of the weapon. You may ask for help from
Specialist Pepper whenever you can't understand or remember what to do next.

Try to remember what you do, because you will repeat practice until you can go
through the whole operation without depending on the book.

Before Second Time
Now, you'll use the book the same way, except that you may remember some of

the steps before you see them pictured. So when you can, do the step first, then turn the
page to check yourself with the book. You may see the step first if you wish. You will
be through as soon as you can perform the operations without depending on -the
bookthat is, as soon as you can perform each step, only using the book afterward, to
check yourself.
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Appendix C

DISTRIBUTIONS OF ERRORS

Table C-1

Distributions of Errors or Assists on First Trial

Assists

Army Film Revised Film

Steptiy-Step
Viewing

Continuous
Viewing

Step-by-Step
Viewing

Continuous
Viewing

Book
once twice once twice once twice once twice

Ala II Al II Al II
I

Al II Al II Al II Al II Al II

0

1

2
3
4
5

6
7

8
9

10
11

3 1 1 0 1 2 2
1 1 1 1 1

1 1 4 4 1

1 3 1 1 1 2
1 1

2 1 1

1 1

2 2 1

4 5 6 5 2 5 2
2 1 1 1 1

1 1 2
1 2

1

1

1 1

1

1

6
11

16
4

8
1

1

1

aAl Army Introduction
II Implosion Intruduction

Table C-2

Distributions of Errors or Assists After First Trial

Assists

Army Film Revised Film

Book

Step-by-Step
Viewing

Continuous
Viewing

Step-by-Step
Viewing

Continuous
Viewing

once twice once twice once twioa once twice

Ala II Al II AI II Al II Al II Al II Al II Al II

0 4 4 4 1 4 6 6 5 3 4 4 5 6 5 6 6 24
1 1 1 4
2 2 2 2 2 1 1 8
3 1 1 3 1 1 5

4 1 1 4
5 1 1 2

1

aAl =Army Introduction
II Implosion Introduction
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Appendix D

DISTRIBUTIONS OF TRIALS

Table D-1

Distributions of Trials to Criterion
by Treatment

Assists

Army Film Revised Film

Book

Step43y-Step
Viewing

Continuous
Viewing

Step-byZtep
Viewing

Continuous
Viewing

once twice once twice once twice once twice

Ala II AI II Al II Al II Al II Al II Al II AI II

0
1

2
3
4

1 2 1

5 4 4 1 3 6 4 4
1 2 2 5 2 1

1 2 1

2 4 4 5 5 5 4 5

4 2 2 1 1

23
23
2

a Al = Army Introduction
II Implosion Introduction
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1 CHF OF ENGARS OA ATTN ENGTE-T
I HQ ARMY MAT FOMO Rgo oRCTE ATTN Amcgm-RA
I US ARmy REHAVIOR E SYS RICH LAB AT-IA:CAD-AR ARL VA
I OPO PEAS MGT UFA OFC ATTN MIS SEC (NEW EQUIP) oPomn

PROVOST mAPsNal_ seN pa
I DIA CIVIL AFFAIRS ORCTE nocsoPs

OFC RESERAE COMpON DA
2 CG uSA EC ACcv ART HALL STA ATTN AC OF 5 GI VA

IA ADMIN OTC ATTN: TCA (HEALY) CAMERON STA ALEX., VA. 27314
I CO US ARMY MED RES LAE FT KNOX
1 CHF OF RAO DA ATTA CHF TECH INDSTR,LIAISON OFC
1 CO USA (GC sV(1 SERV AIWA FT SAM maURTFIN
2 CC APMA MED RED COMO ATTN MEDDH-SR
I USA RFHAVI OR 12 SYS A SCH LAS ATIN CLAD-At C AAL VA
I CO/NIT USA CST SURVEIL SCH C TAG CTR ALT ED ADA FT HCACHUCA
1 CONDI UFA CST SURVEIL SCH C TAG CTA ATTN DRS DOC C NEW EQUIP ARIA
7 TAW; S nFvFL DIV oncSpps
I CUMOT uSA C57 SURVEIL SCH C TAG CTA ATTA 1ST CRT TAG ADE ARIZ
I CAREER MGT RA ATTN R OFTIENNE CAMERON STA ALEX VA
L USA LIA 01V-TA5D1 ATTN AsDIRS
1 EREs AwmY MAINT RO FT KNOX

15 CG CONARC ATTA ATIT-110-RC FT MONROE
2 CO coNAsc ATTA LIB FT MOAIRM
1 CO ARmV CAT OEVEL cOMD MILIT POLICF AGy FT GORDON
I USA ARCTIC TCST CTR CHF INSTR n TEST METH DIV SEATTLE
1 CHF USA AD HEU FT BLISS

CNA USA ARMOR HRU FT KNOX
L CHF USA AAA gRu FT FOKKER
I CHF USA INF HRU FT BENNING
I CHF USA TNG PTA HAN PEES OE MONTEREY
2 CG 4TH ARMORED DIV ATTN OMIT APO NA 09326
I CO 10 ARMORED CAA RECT FT LEWIS

CO 14TH ARMORED CAv RFOT ATTN RAN OFCR APO 09146 Ny
10 CO 1ST BIN 600 ARmois 1ST INF nIV ATTN 53 FT RILFY
I CO 1ST EN 64TH APMOR 3A0 INF DIA ATTN 53 APO NT 09C31
8 CO 2ND ON 69TH ARmoF WIN INF DIV ATTN 53 APO NY 09034.
I CO COMPANY A SD FIN 8211 ARMOR 30 ARMORED DIV ARO NA,
I CD 3R0 EN 37TH ARMOR 4TH ARMORED DIV ATTN 51 APO NY 09066
1 CALIF NG 40TH ARMORED CITv LOS ANGELES ATTN AC OF S03

.

1 55TH CORO HO DIV ARMY AC JACKSONVILLE FLA
1 CC HO 27TH ARMORED MTV MY AIR NC SARACUSF
I TEXAS NG 49TH ARMORED CIA DALLAS
3 CO ARRA ARMOR CIA PT KNOX ATTN 03 AIRKGT
I CO 3AD INF DIV ATTAI ACOFS 03 APO NA 09036
1 CG 7TH INF DIV ATT ACCIFS 02 APO SAN FRAN 96207
I CG eTm INF ply aTTN AcoPs GA APO NY 09111
3 CG 4TH INF DIV (MFCH) G Ft CARSON ATTN ACOES 53
I DA HOS FT CARSON & HOS 4TH INF DIA (MICH) AZT MAJ HARRIS
3 CG A2NO A94 INF DIV ATTN AMPS 03 AT ARAGG
1 CO XVIII ABA CORPS ATTN ACOFS 03 _FT BRAGG

MEDIA DIV AA



I CO 197TH INF FITIGO FT ETNNING ATTN 53
I CO 151 RN (REINFI ATTN $3 FT MYFR
7 CO 310 SN ATH INF PICT ATTN S Apo NY e5742
I CO 17111 INF BOE ATTN 53 dPg SEATTLE 90731
1 CO 2ND RN 15TH INF ARD INF Div ATTN 13 APO NY r
5 CG 151 INF 01V ATTN ACOES 03 FT ./LEy
4 CO 1ST PN ImECH) ETNO INF 199TH INF POE ATTN 53 APO SAN FRAN 96219
1 CO ATH RN (mECH) 54TH INF ATTN 53 FT KNOT
1 CO USA PAPT1C G. USN INC DFVICR CTR FLA
2 cnNseL REA G. 7TH pSvop np ARO 95249 SAN FRAN
2 OA OFC OF ASST CHF OA $TArr FOR COMM-FLCT ATTN CETS-6 mASH

CG NILIT DIST OF WASHINGTON
2 DA USA AIV GP (ARNOUS) RALFIGH NC
1 USA RECRUITING Cgmn HAmATON vA
1 DIR ARMY LIE PENTAGON
1 STRATFGTC PLANNING GP crPR5 nF ENINA ARMY M4P SFAV
1 CHF OF MITT HIST OA ATTN nEN PSF OR
I CO USA IDTH SPEC FORCES GP FT OCVANS
1 CO 24TH ARTY GP IA0) ATTN ST Rt
1 CG AIST ARTY eDF AD ATTP 53 RA
L CO 49TH ARTY G. AD ATTN 53 =T LAWTON
2 HOS 41H 5N 59Tm ARTY RFET ATTN ST NCRFOLK
1 CO 26TH ARTY GP AD ATTN ST SELFRIDGE ARS
I HOS 45TH ARTY SDE AD ATTN $I AFL HIS ILL

CG 10IST AS,/ DIV (AIRMCPILE) ATTN ACOFS APO FAN FRAN R6383
I CG 1ST CAV (41Rmno/LF) ATTN AccFs 57. APO RAN FRAN .63R3
1 US ARMY GEN E001A ATTN TECH LIG ET LF-T
I US ARMY TRITAIC TEST cTF .n OTAJ GA2 ATTN TEHAV SCIFN CZ
I CCI USAFAAc ATTN 53 .1 RILL

LO CO ill CORPS I. FT HOOD ATTN OR SEC FT HOOD
30 cn 151 ARMORED DIV ATTN. al sIc ar mn01
11 CG 20 ARMOPEI 01V ATTN 07 SEC FT HOOD
25 CO I3TH SUPT RODE ATTN 57 SEC FT HOOD
I CO USAFAC & FT SILL ATTN AKASICT-ININ
5 CO iit CORPS ARTY ATTN 03 SF( FT SILL

15 CO 1ST AIT `IGOE ATTM GT SIC FT PITS'S
9 c6-uSATTI 5 FT POLK ATTN AKApc-Dcnc
I RSCH.CONTRACTS 5 GRANTS SR Apn
1 RESD ARP 0.0 CHF coF p&p NASH OC
1 CHF OF F&D OA ATTN SCI INFO 64 FSCH $.1 Ilv HASH OC
1 CO HOS RN usApAc c FT SILL ATTN 53
4 CU III CORPS ARTY ATTN $3 FORT SILL
T co uSRAH ATTN 51 FT SILL
1 CG OSAFACFS ATTN ARPSIAG-AS FT SILL
I FACH PRoF or m/LITArY .Cf OSA .oTc
1 CINC US ATLANTI- FIT CODE 7124 OSN BASF NORFOLK
1 CDR TNG CORMAW4 OS PACIFIC FIT SAN DIEGO
5 TECH LIP PERS IIR PU C NAN/ PEAs ARL ANNET
3 OIR PERS 215 "Iv 9uR oF NAV DIPS
1 TECH LIP SUR oF SHIPS COOP 7IrL NAVY DEPT
I FNONA PSYCHCL 35 ONP COPE 455 ATTN 4551 HEAD WASH PC

CO . DIR NAV TNG DEVICE CT. CRIANgr ATTAI TECH LIE
1 CO FLT ANTI-AIR -JAFFA.. TNC SAN 01E90
1 CO NUC1EAR w.NS TN6 CTR FAKIKH HS NAV AIR STA SAN MECO
2 CC FL T TNG CT. NAV RASE NEw.nAg
1 CO FLIRT TNG CPR US NtV $TA SAN OIP0o
1 cLIN ASTCHCI 1CNTAL HYGIFN UNIT OS NAV ICAO ANNAPOLIS
I PRFS NAV WAP COLL 555.".T ATTN SAHAH Lig

Cr n DIP US ATLANTIC ELT AS:, TAFT I C. AL NO,FoTK
I Cn NUCLEAR WE,ARuNS INC CTS ATLAk TIC '11V ATP STA N'rOLK
7 Cl FIT S"NAF SCH KEY WEST

CO FLT ANTI-SU. OAPFARE SCH SAN DIEGO
CHF OF NAVL ACTH AFRS 5 TAIC PR 1CFIDE 4941 ARL VA
CPR OF NAv RES ATTN HEAP C. RSYCHOL AP CODE 452

I OIR US NAV RES LAB ATTN ConE $105
1 DIR NAVAL WEI LAB ATIN LIM CCF,. 2:2. w434 CC
1 CHF OF NAv AIR TNG TNG RFS n7l7T NAV AT; $TA AFNSAC.LA
I CO MED Ftn °Ps. LAD CAMP LE.I.Ogr
1 CDR NAV m5L CTR POINT %OM CALIF ATTN TICH LI4 COOP 3102
1 DIR AEROSPACE CREW ROOT. 1../0 NAV A14 ENGN. CTR PA
1 OIC NAV pe.s PES ACTwe SAN Die,;:,
1 NAV NEUtORSYCHIAT RFS UNIT sAN gIElg
2 NAVAL mSL CT. ICCOL 5,42) PT MOGI( CALIF

DIR PEPS DES LAB NAV PERS 17200930 SUPROFT ACTIVITY WASH NAV YC
NAV TNG PERS CT.. NAV clA NAV Yr) ANNET CODE 53 ITIN II. WA1,H
COMOT MARINE CORPS HO mARymF CORPS ATTN COOS An-ip

1 HO mAPINE rupps ATTN Ax
1 DiR MARINE, CORPS FOOIC CTP mAR1NF CORPS SCH OLIANTICO
I DTP MARINE CORPS 1NST ATTN FVAL UNIT
1 US MARINE COPPS HOS HIST REF LIB ATTN MPS JADnr
1 CHF OF NAV CANS DP-GIR1
1 CHF OF NAVL OPS OP C37 WASH DC
1 CHF CF NAV oFNS 11P-07T1
2 WHITT HOS 6TH NAV COST ATTN EDUC ADV NEW IRLFANS
I CHF OF mAV AIR TECH TNC, NAV A1E STA MEMPHIS
I Dip oRS EvAL GAD OrF CF CHF or NAV OPS 0P03ED
2 CnAIDT PTA CCAST GUAR!, HO
t CHF OFCk RFos RES + PEN/IFW .R COAST GUARD HO
I CO US COAST GUARD MG CIA GOVEFNORS ISLAND NY
I Cn US COAST GUARD TNG CTR CAPE mAy NJ

co us COAST GUARD INC CIR C SUP CTP. ALAMEDA CALIF
I Cn US COAST GUARD INST OKLA Firm OKLA
1 Cn uS COAST GUARD RFS TNG CTP YnAKTOWN VA
I SUPT 35 cr.A5T GUARD ACAD NEW LONDON CONN
I MKS ANIS CFC HQ STRATPGIC AIR ce4o OFFUTT AFB
1 AIR TNG comotxpT RANncLPH Aro
1 TECH OIR TECH TNG DIV(VPD) AFHPL tautly AFS COLO
1 CHF SCI LTIV ORCTF SC1 I. TECH OCS 11.0 40 AIR FORCE AFRSTA
1 CHF OF PERS RES PR FACT. OF CIVILIAN PERS DES-PFRS HO AIR FORCE
1 CHF ANAL ITV (AFPORL (RI Pik og 05.0sONNEL PLANNING HOS USAF
2 CDR ELEC $v5 DIV LG HANSCOM FLO ATTN ASMOAASTOP 16 mASS
I AFFIRLOTT ATTN CAPT W S SELLMAN LOWRY AFB
I HO $AMSO ISMSIP1 AF UNIT ROST oFC LA APS CALIF
2 MILIT TNG CTP PRE LACKLAND AIM

AFHRL IHRT) WRIGHT-PATTERSON AER

I ANC AmpH 3F_0095 AF6 TETAs
I HO5 ATC OCS/TErm TNG ATTms PANOOLPH APB
I DIP At. U Lls MAXWELL AFS ATTN AUL37-63-253
1 uSAFA DIR OF THE LID USAF ACAD COLO
1 6570TH REFS RES LAO P15-4 AER,:'SRACE ME0 01V LACKLAND ACB
1 TECH TNG CIA (LMTCIOP-I-L11 LOWRY AIR
2 HUMAN RP5OunCE5 LAP BROOKS AFR
1 001101 USAF SPEC OP SCH (TIC' SCL1N AFe

AFHRL (FT) WILLIAMS AFA 3112
I PSYCHCRIOLUGm .RnG NATI SC1 FOUND
1 DTI NAIL SECUP AGY FT ItEr 0 NFADE ATTN TOL

DIP NATL SFCuR ASv FT 010 n MCADE ATTN 010 OF TNG
3 CIA ATTN CA5/A01 STANDARD DIST
I SYS EVAL DIV RFS DIRFcTcRATE MCP-MD PENTAGLIN
I DFAT OF STATE SUR PF INTAL . RES EXTERNAL RES STAFF
I SCI INF, EKcH WASHINGTON

CHF MGT C GEN TNG PTV TR 200 FAA WASH DC
I FUP OF PSS C EWA US POST TIC OFRT ATTN CHF HUMAN FACTORS RR
1 EDuC RECIA op DE HEW ATTN I D CLEMENS
1 NATIL SUR STANDS BEHAN 5CI G. ATTN OR 0 1 FRLICA
I OrC OF INTERNATI TNG RLANNINC E FVAL 4R AID WASH OC
I nEPT OF TRANS FAA ACO SEC HO 616A WASH DC
2 ERIC OE WASH OC
1 CUNSOI FED LAW ENFORCEMENT. TNG CTR WASH DC
I SYS DEVEL CPRA SANTA MONICA ATTN Li5
2 DUNLAP F ASSOC INC DARIEN ATTN LIS
2 RAC ATTN LIB MCLEAN vA
1 RANO Cgt0 WASHINGTON ATTN LIR

ELFCT pERs 157.4 Gp u OF SOUTHERN CALIF
1 COLVOIA U USG TES LABS ATTN TECH EDITOR
1 MITRE CORP RECIFOCO mASS ATTN LIR
2 SIMULATION ENOS CORP AttN DIA 'IF THOR FAIRFAX VA
7 LEARNING 950 CTR V n. PITTS ATTN DIR
1 HOMAN SCI FRS INC MCLEAN VA
2 TECH INFO CTR ENGNP DATA SERV N AMER AVN INC COLUMBUS 0
1 CHAYSLEF COt. McI DIV DETROIT ATTN TECH INFO CTR
1 RAYTHECN SEPT DO ATTN LIEN RURLINCTON MASS
L GEN DYNAMICS .1.1N4 DIV ATM' 116 DIV CALIF
1 OTIS ELEVATOR Co Div ATTN LIR STAmEORD CONN
1 MGR pioTscHN0to1 v AERnsRArF svs Div MS PH-25 BOEING CO SEATTLE
1 IDA RICH C ENG SUPT DIV ARL VA
1 SCI C TECH 01V IDA ARL vA

HUGHES AIRCRAFT COMPANY CULVER CITY CALIF
1 DIP CTR FOR RFS nN LEARNING TFACHING U DA MICH
1 EDITOR TNG PPS A.STR AMER SOC oF TAR; DIRS V CIF TENN
1 DIP CTR FOR .SCH IN SOCIAL SYS KFNsINGINDN MD
3 CANADIAN JOINT STAFF OFC OF OEF RFS MEMBER WASHINGTON
3 CANADIAN ARMY STAFF WASHINGTON ATTN 05v2 150

RnYAL SWEDISH EIBSY ATTN ARMY ATTACHE
T AUSTRALIAN NAV A-TACHF EMOSY OF AUSTRALIA WASH DC
I OFC OF AIP ATTACOE _AUSTRALIAN ImRsv ATTN: T.8. NAVGN WASH, D.C.
2 DR 9 T 11000 9 nF SHEFFIFIC OL.T CIF PSYCHO'. FmC
1 mENN/FIGER FOUNDATIoN TOPSKA
1 AMER INSTS FOR RICH SILVER SPRING
L Am5R INSTS FOR RSCO ATTN 113N PA
1 DIR PRImATE LAB UNlv OF olS mAITSIN
1 PATRIT ISCH CO FALLS C6upcw VA
1 EDUC F. TNG CONSLT CD LA cALIF

DD 0FDRCI T HAUT,/ CHMN CCAT P. ASYCHIL U OF nEL
I VITRO LABS SILVT,R SPRING mo ATTN LISP
1 HAAT, DEPT oF .SycHnL oNtv OF SC COLUM3IA
1 TVA PrPS STAFF 'FC,FRK=E TENN
I U Cr G&O.GIA PART
1 GE C' NAE-. C c
t AmER INSI RCA 45CO ATTN LIB PALO ALTO CALIF
1 CoLL :A ARTS & SC1 U CF mI841 ATTN I L mCCU1TTY
I ROWLAND co HA001NPiLD NJ ATTN PRES
I OHIC STATE Ii SCH Or dVN
1 SCI DSCH AS5oC INC FIR CF AVAL CHI0452 ILL
I AI.CRAFT ARRANENTS INC COCKEYSVILLE Mn
1 pR R CULLEN _IFNI- OF SEC r ANTHRO. uttv OF RI
2 01,005 u nF,T 5CI ATTN a0J

TUFTS u HuNAN 23041 !NEC ANLs FRDJ
1 AMFR PsvcHOL ASSOC WASHINGTON ATTN PSYCHO'. ASSTR
1 NO ILL U HE40 15PT OF ASYCHOL
1 0 7O5 SIA TNSI TE TECH rT, 5CH -OF PSYCHO'.
I ENGNR 119 FAIRCHILD HILLER REPUPLIC AVN ofv FARMINGDALE N Y
I LIFE SCI INC FT WORTH ATTN PRES
I AmER SEHAV SC1 CALIF
t cru c+ um * MARY Fr.'. aF FRAC
I SD ILLINOIS U DEPT OF PSYCHPL
2 AsscC DIP CnC T51 .400 ATLANTA SA
I WASH mILITARY SYS TECH LT9 DIV SETHp5o4 RD
1 NORTHRESTF0k IT DEPT r, INDSTA ENGNR
I DF L THYO,,O NY STATF Erur DE.T ABSTRACT FOITOP AVCR
1 AEROSPACE SAFETY DIV V rF SOUTHERN CALIF LA
1 MI BRANDON 6 SMITH RES ASSOC U /IF MINN
1 oR v OAF-HIRT PT 1 nnc, HOPE GA
1 J P LW:TN IIR JR ROTC SAN ANTONIO TEXAS
I OD E °NAME DEPT OF PSYCH 'ATV OF LOUTSVILLI
2 cH0vstpg CORP DEF pN0R AmTN OR H SEAMAN DETRCIT
1 OR S ROScuE ASSOC DIP FOR PSCH INST OF AVN U oF ILL
I nR C HELm DEPT FOUL PSYCH CITY U OA NY
1 OR A PTEKINS PROF OF PSYCH ST CLOUD STATE COLL MINN
1 MR S AILES ASSOC OF AMER PR WASH DC
1 DE W ARVIN AMFR ASSOC .CR ADVMNy OF SCI WASH DC

DI W C 01.1. U C. SOUTHERN CALIF LA
I OR C W PRAY ACT 424 CUOCUE LI NY
I mR J M CHRISTIE PNES FICGS NATI BANK WASH DC

uR c w CLAFK VP FOR PRCH RICH TRIANGLE 1NST NC
OEN H P HARRTS (LISA RETIPRES THE CITADEL SC

I OR 1 T RADER 1?.19 DOXWOOD CIR WAYNESBORO VA
1 DP H SHCFMAKEA OIR INC RICH GP Ny
1 A C PURTH SPUTHN PACIFIC Cr SAN FRAN
1 u OF MINN DEPT OF INDUST FOLIC ATTN 4 E KUHL



L VOCTECH EDUC PROG PLNNG DIV ATTN 4 STOCK ST .AuL 2 ROSTFIN U Liqs ACc cIv
1 CHF PROCESSING 01V DUKE U LIS 1 U DE MICH LIPS SCR DIV
1 U OE CALIF GEN LIB DOCU DEPT 1 BROWN U LIE

FLORIDA STATE U LIE GIFTS EACH 1 COLUMPIA U LISS ROCU ACC
I PSYCHOL LIR HAPseARn uNIV CAMBRIDGE I DIP 40INT U LIIE NASHVILLE
I U CF ILL LIR SEP DEPT 2 LIB GEO WASH UNIV ARTA SPEC COLL DEPT WASH
2 U OF KANSAS LIR PERIDEACAL DEPT 2 LIE os CoNTRIEE rHF pc EACH GIFT my
I U n. NEBRASKA LIES ACD DEPT U OF PGH DOCU LION
1 OHIO STATE U LIPS GIFT 4 ExCH DIV 1 CATHOLIC U LIE Enuc C PSYCHOL LIO WASH DC
I PENNA STATE U PATTEE LIB 00CU DESK 1 U OF KY MAPGARET I KING LIE
1 PURDUE U LIMS PERIODICALS CHECKINI FILES 1 SO ILL 0 ATTN LIPN SER CFPT
1 STANFORC U LIOS 00CLI L.16 1 KANSAS STATE U FARRELL LIE
1 LION U cs ISRAS 1 RPIGHAM YOUNG U LIB SER SECT
I SYRACUSE U LIE SER DIV 1 U OF LCUISVILLs LIE EFLKKAP CAmouS
I SERIALS AEC UNIV OF KINN MINNEAPOLIS 1 GEPTIGETIOWN U LIm SES DEPT WASH DC
I STATE U OF IDWA (IRS SFR ACO 1 LIES COLD sTATF u ATTN Gorr LION FT CoLLINS
I NO CAROLINA STATE cniA CH HILL LIB

42

DO


